Effects of aminoguanidine in preventing experimental diabetic nephropathy are related to the duration of treatment.
It has been postulated that the accumulation of advanced glycation end products (AGEs) in the kidney is important in the pathogenesis of diabetic nephropathy. Previously, aminoguanidine has been shown to inhibit the accumulation of renal AGEs and to retard the development of experimental diabetic nephropathy. The present study serially assessed the accumulation of AGEs in the aorta and kidney, as well as renal functional and structural parameters over 32 weeks of experimental diabetes in the absence and presence of aminoguanidine. In addition, it was determined if aminoguanidine was more effective if administered earlier or later in the evolution of diabetic nephropathy by treating diabetic rats with aminoguanidine in the first or second half of the 32-week study period. In the serial studies, glomerular and renal tubular fluorescence increased over the 32 week period and this increase was attenuated by aminoguanidine treatment. Concomitant with the effects of aminoguanidine on fluorescence, there was a retardation in the rise in urinary albumin excretion and prevention of mesangial expansion. Early or late administration of aminoguanidine in diabetic rats reduced tissue fluorescence in glomeruli and renal tubules. At 32 weeks, renal AGEs were increased in diabetic rats as assessed by tissue fluorescence. Using a specific RIA, renal AGEs were increased in diabetic rats and decreased by aminoguanidine treatment, administered over the entire 32 weeks or in the first or latter half of the 32-week study period. Aminoguanidine therapy for the entire 32-week study period retarded the rise in albuminuria in the diabetic rats and was more effective than 16 weeks of treatment either in the first or second half of the study. Early and late aminoguanidine administration were similar in their capacity to retard the development of albuminuria in diabetic rats. Similar effects were observed on mesangial expansion. The increased glomerular basement thickness in diabetic rats was not affected by aminoguanidine, irrespective of duration or timing of therapy. This study confirms that in vivo generation of AGEs in the kidney is time dependent and closely linked to the development of experimental diabetic nephropathy. The renoprotective effects of aminoguanidine in diabetes appear to be related to the duration but not to the timing of treatment.